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A child with Klinefelter syndrome and both IgE-mediated food
allergy and low proportion of naive Treg
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Klinefelter syndrome (KS) is the most common male sex
aneuploidy. It comprises one or more additional X chromo-
somes, typified by a karyotype of 47 XXY, with an incidence
of 1 in 500-1000 male births.! Other variants, 48 XXXY or
49 XXXXY, occur but are less common and associated with
a more extreme phenotype.1 The diagnosis of the 47 XXY
form of KS is often delayed, and tends to present with tall
stature, hypogonadism, infertility, and gynaecomastia.1 KSis
associated with increased risk of autoimmune diseases such
as systemic lupus erythematosus, scleroderma, polymyositis,
and rheumatoid arthritis.” The association between KS and
atopy is less well characterised, but there appear to be higher
rates of asthma and allergy, particularly in those with the
more extreme forms of KS.?

Allergic and autoimmune conditions are linked to a break-
down in immune tolerance, and deficits in regulatory T-cell
(Treg) number and/or function have been associated with these
conditions.* The development and function of Treg is speci-
fied by transcriptional, epigenetic, and post-transcriptional
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regulation of the FOXP3 gene, located on the X chromo-
some.’ Although the X chromosome polypoidy associated
with KS has been linked to epigenetic and transcriptional
dysregulation,6 it is unclear whether the expression of FOXP3
is disrupted in KS, and whether potential abnormality in Treg
development and function contribute to the increased risk
in autoimmune and allergic conditions associated with this
syndrome.5

Here we describe a male child with IgE-mediated food al-
lergy and an exceptionally low proportion of FOXP3* naive
Treg (nTreg) at 1 year of age, who was subsequently diagnosed
with KS. The child was a participant in the Barwon Infant Study
(BIS), which is an Australian birth cohort study (n = 1074), in
which participants were recruited using an unselected antenatal
sampling frame.’” The infant had no family history of food allergy
or atopy. Both the perinatal and postnatal periods were unevent-
ful. As part of the BIS protocol, at 1 year he was found to have
a 3-mm positive reaction to egg and clinical allergy was con-
firmed using a validated food challenge protocol.” He remained

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited and is not used for commercial purposes.
© 2019 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

302 wileyonlinelibrary.com/journal/ccr3

Clin Case Rep. 2019;7:302-303.


www.wileyonlinelibrary.com/journal/ccr3
mailto:﻿
http://orcid.org/0000-0002-5438-480X
http://creativecommons.org/licenses/by-nc/4.0/
mailto:fmcol@deakin.edu.au

o 303
Clinical Case Reports —Wl LEY

FREDERICK ET AL.
™ |
o
Infant with
Klinefelter
a4 syndrome

48, XXXY

>
[$]
j
[}
3
o
o
w —
S
o
5 10 15
Proportion of naive Treg (CD4*/CD45RA*/FoxP3*), % of CD4™* T cells
FIGURE 1 Distribution of nTreg at one year of age among

participants in the Barwon Infant Study. Peripheral blood samples were
collected at one year of age and the mononuclear cells (MNC) isolated.
The proportion of naive Treg (nTreg, CD4*/CD45RA*/FoxP3™) was
measured by flow cytometry and presented as a percentage of the
CD4* T cells (mean = 5.53% (95% CI, 5.40%-5.65%), n = 675). The
infant who was later diagnosed with Klinefelter syndrome had the
lowest percentage of nTreg (1.35%)

food allergic at 4 years of age. He also had a clinical diagnosis
of eczema, and has an extensive history of viral infections. In
the context of speech delay, karyotype testing was conducted
at 2 years, revealing a 48, XXXY chromosomal structure/pat-
tern. Mild impairments to fine and gross motor skills, as well as
motor dyspraxia, were subsequently attributed to this diagnosis.

As an additional component of the BIS protocol, immune
phenotyping of the circulating nTreg populations was also
performed at 1 year of age.8 Notably, the proportion of nTreg
(as a proportion of total CD4" T-cells) was found to be 1.35%
- the lowest of the 675 individual infants in BIS who under-
went nTreg measures (Figure 1).

There are currently no reports of the frequency of nTreg in
KS. Investigations of Treg measures have been performed in
Turners syndrome, a 45,X karyotype; however no changes in
frequency were observed.” KS is associated with variable inacti-
vation of the surplus X chromosome(s),' and differential expres-
sion of a number of X-chromosomal genes has been reported.10
Our data support a link between the atypical copy number of
FOXP3 in KS, a decrease in nTreg, and an increased risk of
allergic disease. Further studies regarding FOXP3 methylation
and/or gene expression in KS and its variants are required and
may inform the care and monitoring of KS patients.
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